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The Effect of the Blockchain Technology on Service Companies and Food
Retailers: An Overview of the Blockchain Use Cases and Applications
Gokhan Kirbac and Erkut Ergenc
Air Logistics Department
Istanbul Kültür University, Turkey

Abstract
Nowadays, as a result of the vertical development of technology, the concepts of information
technologies and digital transformation have become more important for the service companies
and food retailers. In this ecosystem, there are numbers of actors involved in the supply chain
and logistics activities regarding service companies and food retailers. On the other hand, there
are lots of technologies and applications to support the flow of the products and services in the
supply chain activities. Here, the supply chain and logistics of the service companies and food
retailers should remain efficient for the organizational structure. So blockchain is a disruptive
technology that ensures support for supply chain management. Blockchain is a new technology
that can be implemented to most of the sectors. From the perspective of service companies and
food retailers, blockchain technology can ensure some feasible solutions and systems for them.
Although there are some application challenges and steps for the installation architecture in
blockchain technology, with the correctly constructed use cases and applications, service
companies and food retailers can benefit from this disruptive technology. The aim of this study
presents a comprehensive and descriptive use case for implementing blockchain technology
service companies and food retailers. The literature part of the study was also examined in detail.
For the methodology part of the study, semi structured and in-depth interviews are conducted
with supply chain and logistics managers of the service companies and food retailers. Also, semi
structured interviews are conducted with the blockchain technology experts. With respect to
analyzes and findings gathered from interviews were discussed particularly. In this context,
service companies and food retailers may face some significant challenges when they want to
apply blockchain technology in their main workflow activities. However, they need to have
technology support and consultancy regarding blockchain technology from technology
consulting firms. Because of these reasons, one of the most commonly used methods; Quality
Function Deployment (QFD) was applied in the study. Before applying the QFD method, the use
cases and applications of blockchain technology regarding service companies and food retailers
were discussed particularly. Consequently, it is crucial for companies to ensure these customer
requirements of service companies and food retailers and also to ensure the technical
specifications of them. In this way, service companies and food retailers can provide rapid
technology adaptation and competitive advantage. This paper is a descriptive study that gives a
roadmap for service companies and food retailers that want to apply blockchain technology in
their supply chain and logistics activities.
Keywords: service companies, food retailers, blockchain technology, blockchain use cases,
supply chain, quality function deployment (QFD)
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Introduction
The workflow management processes of food retailers are becoming more and more complex
due to the increase of stakeholders and transactions in the supply chain and logistics operations.
It is the same for service companies like tourism, banking, finance, health, education, logistics,
etc. It is getting more and more difficult to manage processes and operations in these service
companies. Service companies benefit from a number of technologies and systems while
managing their current business processes and operations. It is the same for the food retailers
while they are operating their services and operations. So service companies and food retailers
should have some efficient systems and technologies to operate their transactions and processes.
This study has been tried to shed light on this issue.
In some cases, using conventional systems and methods in supply chain processes may not
ensure the rapid movement of products. The main reasons for such situations are the independent
operation of the systems and the creation of inconsistent records. It is very important that the
supply chain processes in the food sector are transparent, ensuring reliability in all processes and
easy access to data. It is extremely important that food certificates, licenses or fines in the
process can be tracked and traceable by all processes and participants of the production. With the
use of blockchain technology in smart contracts, all transactions are carried out automatically
and all data are transparently recorded. It is emphasized that it will be possible to control fraud
problems in the food sector by including technologies such as the internet of things (IoT) in such
processes (Singh, 2018). Here, problems within the food supply chain can be improved by using
blockchain technology. For example, problems with maintaining the temperature of the products
while transporting foods, late delivery of foods and forgery of documents in transportation.
The awareness and development of blockchain technology in other sectors rather than finance
has been largely experimental. It is seen that the most comprehensive applications and studies of
this technology outside the finance sector are carried out in the fields of supply chain, energy,
food retailer, public sector, insurance, agriculture and other service sectors. Undoubtedly, these
sectors are very suitable for the application of blockchain technology. When looking at these
potential industrial usage opportunities, almost all sectors think that the development of
blockchain-based concrete products and applications will provide real return on investment in a
short time (Bünger, 2017).
On the other hand, the supply chain is a process of suppliers, producers, intermodal transporters,
wholesalers, retailers and logistics service providers that are engaged in ensuring goods and
services to last consumption points. Also, there are both the external and internal associates for
the firms within the supply chain operations and processes. Here, third and fourth party logistics
(3PL and 4PL) providers work as logistics service providers within this ecosystem. From the
food retailers, the management of the supply chain and logistics activities is crucial.
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Blockchain technology can be used to track food along the flow of the supply chain, which
supports to decrease inefficiencies and accelerate the flow of goods and services. Within the food
supply chain process, there are some main activities like procurement, processing, warehousing,
distributing, selling and customer services, Within this ecosystem, food transparency and
visibility are crucial throughout the supply chain and logistics activities. So these actors and
players within this ecosystem can work together to speed up the whole process.
In this study, firstly blockchain use cases and applications were put forward and also a wellknown method Quality Function Deployment (QFD) was applied for the service companies and
food retailers. QFD is a method used to determine customer requirements and specifications
within convenient technical requirements. First of all, it is aimed to determine the customer
requirements of service companies and food retailers. Then, the technical specifications for the
use of blockchain technology for service companies and food retailers were determined and the
QFD method was applied as a main system.
Baramichai et al. (2007) applied an agile supply-chain transformation matrix with the assistance
of QFD method. Korpela et al. (2017) conducted interviews with experts in the blockchain field
in order to integrate the technical functions of blockchain technology into the framework of
Design by Expectation (DBE). The main purpose of this study is to determine the current stage
of supply chain integration and the steps required to achieve this in detail. Using the QFD
method, supply chain functions are combined with the "How" of support of blockchain
technology within the "What's" integration.
Blockchain Technology
The concept of Bitcoin first appeared in the article " Bitcoin: A Peer-to-Peer Electronic Cash
System" published by Satoshi Nakamoto on October 30, 2008. Then, with the starting block
produced on January 3, 2009, the production stages and criteria of Bitcoin were determined.
Bitcoin, which is produced digitally under certain rules and does not have any other physical
copies, is called a cryptocurrency. With blockchain technology, Bitcoin can be used as a means
of exchange between parties without the need for a central system and any intermediaries
(Nakamoto, 2008).
Blockchain is principally a technical plan of a trustworthy database that is decentralized and
protected with reliable systems (Tian, 2016). Hash functions and cryptography are using at the
blockchain system. Blockchain is a technology that can make verification and securely record
transactions without being dependent on a central authority, partners or intermediaries. This
architecture brings transparency and traceability. Actually, blockchain is an open and digital
ledger that records data covering all transactions and processes that happen between end-to-end
networks (Bross, 2017). This architecture brings immutability for transactions.
As shown in Figure 1, within the ecosystem, there are three different structures: centralized,
decentralized and distributed. In this place, the architecture of blockchain technology is included
in distributed systems. So, blockchain does not need any central authority. Here, blockchain
technology can have a chance to bring radical solutions in ensuring digital transformation with
its distributed structure.
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Figure 1. Centralized vs. Decentralized vs. Distributed Systems

However, the main technical specifications and characteristics of blockchain technology
examined from the publications in the literature. The main specifications of blockchain
technology are as follows:
*Decentralized: Within the blockchain structure, transactions can be managed in a distributed
network using cryptography and systematic structure. It means that there is no central authority
within the network (Guadamuz and Marsden, 2015).
Blockchain technology brings advantages and solutions for service companies and food retailers
with these main technical specifications.
*Distributed Ledger Technology: The structure of the blockchain is situated in the form of a
distributed database. Here, this database is distributed between some nodes. Blockchain allows
actors to share a ledger formed as peer-to-peer replication in each transaction and process (Iansiti
and Lakhani, 2017).
*Immutability: Blockchain works slightly differently than the general systems and methods.
Without any centralized authorities, blockchain provides the functions owing to all nodes. Every
node has a copy of the digital ledger in the system. If anyone else wants to add a transaction, in
that case every node needs to check its validity. If this transaction is valid, then it is added to the
ledger. This situation ensures transparency and traceability in the system. And also, if the
transaction is not valid, no one can add any transaction blocks to the ledger.
*Consensus and Proof of Work (PoW): In spite of the PoW having a certain value, it is a difficult
piece of data in terms of time and cost. Here, these data should be controllable in a simple way.
This system is frequently used in blockchain technology (Bentov, Gabizon and Mizrahi, 2016).
*Peer to Peer (P2P) Network: This process is a network structure where every data can be
shared between two or more participants and partners (Pilkington, 2016).
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Literature Review
Kshetri (2018) has argued that the main purpose of blockchain technology is to increase
transaction and food security with the specifications of blockchain technology such as
transaction speed, information sharing and transparency. To give a use case of this situation,
Provenance Company has launched a blockchain-based system to transparently track the
movement of products from sea to table in the fishing industry. Blockchain studies are carried
out on many subjects from graduation records to food supply chain, and when combined with
Enterprise Resource Planning (ERP) system, it will provide many new advantages (Furlong and
Houston, 2018). With the concept of traceability coming to the fore with the blockchain, it is
thought that it will also benefit studies and applications for easier and more effective tracking of
products such as food, medicine, hazardous substances and electronic devices that may face the
risk of deterioration or fraud in supply chain processes (Jabbar and Bjorn, 2018).
There are restricted flows of information between parties in food supply chains. Blockchain
technology separates from the traditional supply chain structure and provides an effective chain
of custody from the origin of products and services to the end consumer. With the distributed
nature of this technology, it can be monitored from end to end and reliable information about the
origin, originality and quality of products and services can be obtained by providing a
transparent control system (Kirbac and Tektas, 2021).
Table 1. Systematic Literature Review of Blockchain
Category
Supply chain
Trade of goods
Trade of data
Food supply chain
Food supply chain

Articles - Authors
(Kshetri, 2018)
(Zhang and Wen, 2015)
(Worner and von Bomhard, 2014)
(Casino, et al., 2019)
(Nurgazina, et al., 2021)

Usage of the Blockchain
Meeting key supply chain objectives with blockchain
Purchase by human beings of assets such as goods
Purchase of sensors data in internet of things (IoT)
Modeling food supply chain traceability
Distributed ledger technology applications in food supply chains

After the systematic literature studies on blockchain are shown in Table 1, also, Hackius and
Petersen (2017) has argued that if there is an epidemic in the food industry for any reason, parties
in the supply chain can see what harmful ingredients are, barcode numbers, producer
information, expiry date, distribution information and delivery addresses with a blockchainbased system. On the other hand, it has been easier to establish a connection between electronic
devices and people with the concept of the internet of things. In addition, one of the application
areas of IoT and blockchain technologies is supply chain structures. With blockchain technology,
digitalization, transparency and reliability of these structures can be created in sectors such as
food processing, transportation and logistics without third-party service providers (Mohanta et
al., 2018). In a study on the traceability of products in the supply chain, information about the
quality and reliability of food products can be provided to manufacturers, carriers, retailers and
consumers using blockchain (Lu and Xu, 2017).
Applications and Use Cases of Blockchain Technology in the Food Industry and Services
As a result of the rapid development of blockchain technology, many companies began to see the
potential of this technology. Many studies have begun in the food sector for blockchain
technology, which has started to increase in use in many different areas and sectors. In this part
of the study, the applications and use cases of blockchain technology in the food industry and
services are examined.
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Walmart Blockchain Use Case and Application
Walmart has started using blockchain technology to increase safety and quality in the food
supply chain. In this project, IBM started working with Walmart on a platform to track pork
produced in America and China using blockchain technology with the work it started in 2017.
Positive results have been obtained as a result of the trials. In addition, the platform was used to
monitor the product flow of mangoes supplied by Walmart from South America. In this way, a
significant improvement has been achieved in terms of transparency and traceability while
providing competition and time advantage (Yiannas, 2017).
However, Walmart announced that it uses a blockchain platform to track the processes of leafy
green vegetables along the supply chain. There are over 100 farms that supply green leafy
vegetables to Walmart. In this way, it is stated that food can be traced throughout the supply
chain from the field to washing and cutting facilities, as well as from warehouses to sales stores.
Using this platform, Walmart aims to strengthen organizational digitalization and provide value
to consumers through increased process quality. At the same time, Walmart has used the IBM
Food Trust system developed by IBM with the blockchain infrastructure to monitor the supply
chain of sliced mangoes grown in Mexico. Using this platform, it is aimed to create value by
providing transparency, trust, stability and integrity (Corkery and Popper, 2018). Walmart wants
to ensure product safety and transparency with this system.
IBM Blockchain Based Food Trust Use Cases and Applications
In this part of the study, the blockchain technology case studies developed by IBM were
examined. These case studies and applications apply to many companies.
*Golden State Foods (GSF): It is one of the largest food service companies operating in
America, and has started to use the IBM Food Trust platform. In this application solution of GSF
Company, IoT, cognitive analytics and blockchain technologies were used in an integrated way,
enabling the supply chain processes of the products to be monitored and inventory visibility
(Javaheri, 2019).
*Raw Seafoods: This company operates in the USA on seafood, has started to use the IBM Food
Trust platform to increase the traceability of its products. In this way, the company aims to
establish a new cooperation mechanism that connects global sourcing partners, retailers and
restaurants (IBM, 2019).
*Carrefour SA: French retail giant Carrefour SA began using a blockchain-based platform
developed by IBM to track meat, milk and fruit shipments from farms to stores, and observed
that their sales increased. As a result of these positive developments, the company stated that it
will expand the application of blockchain technology to more products in order to increase
customer loyalty and trust (Thomasson, 2019).
*Vertrax: This company provides transportation services to the oil and gas supply chain. The
Vertrax Blockchain platform is the first market technology designed to solve the biggest
challenge in the oil and gas supply chain - the state of visibility. It is expected that this platform,
in which the Hyperledger infrastructure is used, will provide total asset visibility and will
significantly reduce supply chain costs (Vertrax Blockchain, 2019).
https://digitalcommons.usf.edu/m3publishing/vol5/iss2021/100
DOI: https://www.doi.org/10.5038/9781955833035
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*Albertsons: It is one of the largest food and pharmaceutical retailers in the USA, and has also
announced that it joined the IBM Food Trust network. This company, which operates
approximately 2,300 stores in the United States, has started using the platform to improve the
tracking of food from farm to store shelf and to increase customer satisfaction (Wolfson, 2019).
*CHO Group: This Company is operating in Tunisia and one of the largest natural and organic
olive oil producers in the Southern Mediterranean. It joined the IBM Food Trust network. In this
way, the company verifies the orchards where the olives are grown and the mills where they are
crushed, and can also more easily control the facilities where the oils are filtered, bottled and
distributed (Wolfson, 2020).
Methods
After comprehensive literature review discussed within the scope of the research, the main
specifications of the blockchain technology and the situation analysis were evaluated. Then,
some feasible blockchain use cases and applications regarding food supply chain were evaluated.
In the methodology part of the study, a House of Quality was created by using Quality Function
Deployment (QFD) method. QFD is widely used in product and process design in the literature.
Here, first of all, the customer requirements of food retailers were determined and then the
technical features of the blockchain technology were determined. Later, all these data were
included in the House of Quality one by one.
Applying Blockchain Technology to Food Retailers: Creating House of Quality Using by
Quality Function Deployment
This method transforms customer needs and requests to quality needs, determines the design
quality for a product, and systematically distributes the relationship between the quality of each
part and the elements in the production process (Akao, 1990).
The primary purpose of the QFD is to follow the production and service provision stages by
making customer’s needs and requests. At this stage, determining the customer needs and
desires, called the voice of the customer, is an extremely difficult and complex process contrary
to what is expected. While classical approaches and methods define the customer voice, they
mostly focus on current customer needs. However, as a result of the research, it has been
observed that customer requests are extremely dynamic and may change significantly over time
(Cudney and Elrod, 2011). There are some steps to the House of Quality, at this part of the study,
all steps to the House of Quality were examined. Within the scope of the study, customer
requirements were determined based on relevant literature sources, sectoral field articles and
case studies. In order to measure customer importance level, numerical point-scale between 1
and 9 are used. Here, level 1 indicates a very low level of importance and level 9 indicates a very
high level of importance. Also, semi-structured interviews were conducted with 6 mid-level
managers working in 2 different food retailers to determine customer requirements and technical
importance ratings. At the last stage, the geometric averages of the numerical values were
obtained and the final customer importance levels were reached.
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Step 1: Determining the Customer Requirements and Importance of Food Retailers
Firstly, existing literature and sectoral publications have been scanned to create the information
that can be described as the voice of the customer during the determination of customer
requirements of food retailers. While establishing the House of Quality, some symbols were used
for the relationships matrix. Here, the (●) symbol represents strong relationship, the (○) symbol
represents moderate relationship and the (▽) symbol represents minimize relationship.
Figure 2. Customer Requirements and Importance of Food Retailers

As shown in Figure 2, customer requirements and importance of food retailers and relationships
matrix were examined. Also, these values and findings created the House of Quality.
Step 2: Determining the Technical Specifications of the Blockchain Technology for Food
Retailers
Here, the technical specifications of the blockchain technology were examined. The aim of this
part of the study is to fulfill the key customer requirements of the food retailers with blockchain
technology. As shown in Figure 3, blockchain technical specifications for food retailers and
correlations matrices were examined. And also, direction of improvement was examined. These
values and findings created the House of Quality.
While establishing the House of Quality, some symbols were used for the direction of
improvement. Here, the (▲) symbol represents to (maximize), the (◇) symbol represents to
(target) and the (▼) symbol represents to (minimize).
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Figure 3. Technical Specifications of Blockchain Technology for Food Retailers

Step 3: House of Quality for Food Retailers With Blockchain Technology
As shown in Figure 4, the entire House of Quality for food retailers with blockchain technology
was examined. And also, technical importance rating and relative weight were examined. These
values and findings created the House of Quality.
Lastly, at this part of the study, technical importance ratings are lining up with their importance
levels. Here, customer importance levels and the signs of the relationships matrix are affecting
the technical importance ratings. Furthermore, some findings and assumptions were examined
regarding the technical importance ratings at the conclusion part of the study.
Here, while designing the House of Quality within the scope of the study; three symbols were
used when creating a correlation matrix to determine the one-to-one relationships between
technical features. Here, plus (+) symbols for positive relationships and minus (-) symbols for
negative relationships are used. If there is no relationship between technical features in the
correlation matrix, the relevant part is left blank.
Firstly, to interpret the correlation matrix, decentralization is one of the most basic features of
blockchain technology. The combination of distributed ledger technology with its structure,
which does not require any central authority, brings the immutability and Proof of Work (PoW)
features for the processes in question. Therefore, it has been determined that there is a positive
correlation between all these properties.
Technical specification of Consensus and Proof of Work (PoW) has 733 technical importance
level and 21% relative weight. PoW is one of the most important features used in the architecture
of blockchain technology. The PoW feature will have a great place in the blockchain
infrastructure to be established for service companies and wholesalers for their work flows and
operations.
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Also, technical specification of technology consulting has 340 technical importance level and
10% relative weight. Technology consulting is one of the most important features for both
service companies and food retailers. Since blockchain is a very new technology, businesses that
want to apply this technology to their operations and processes should use their own resources
and receive technology consultancy in the form of outsourcing.
Figure 4. House of Quality for Food Retailers With Blockchain Technology

Conclusions
Within the scope of this study, first of all, a comprehensive literature research on blockchain and
food retailing was conducted. Then, blockchain use cases and applications related to service
companies and food retailers are discussed.
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Next, the House of Quality was designed to use blockchain technology in food retailers'
workflows. This House of Quality was adapted from Quality Function Deployment (QFD). At
this stage, the steps of the House of Quality are discussed in detail.
Considering the technical importance ratings obtained within the scope of the study, the
Consensus and Proof of Work (PoW) technical feature ranks first with 733 points. The Peer to
Peer (P2P) Network technical feature ranks second with 690 points. And also the Distributed
Ledger Technology technical feature ranks third with 680 points. The Immutability technical
feature ranks fourth with 600 points. The Technology Consulting technical feature ranks fifth
with 540 points. Lastly, the Decentralized technical feature ranks sixth with 520 points.
As a result of these evaluations, the ratings of the technical importance required for the use of
blockchains in the workflows of food retailers were exhibited. The technical specifications of
Consensus and Proof of Work (PoW), Peer to Peer (P2P) Network and Distributed Ledger are
the main characteristics of the blockchain technology. These characteristics are inseparable parts
for the whole ecosystem.
Lastly, using blockchain technology to their operations and processes, food retailers can reduce
their costs and increase their organizational efficiency. And also they can gain competitive
advantage for key operations.
For future studies, in order to emphasize the interoperability feature of blockchain technology,
studies can be carried out to apply blockchain technology to logistics and supply chain areas.
Because blockchain is a new technology, it is difficult to find academic practices for these
findings. Here, full acceptance of blockchain technology in terms of application is expected in
society and the business world. Therefore, future studies can be prepared to shed light on these
issues.
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